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(54) Game machine and method of controlling the same 



(57) A game machine (10) comprises a plurality of 
cylindrical reels (32A, 32B and 320) each provided with 
various kinds of symbols (m) on its outer surface. The 
reels (32A, 32B and 32C) are axially aligned and Inde- 
pendently rotatable about an axis (34) In first and sec- 
ond directions (D1 and D2). Pari of symbols (m) of the 
reels (32A, 328 and 32C) are displayed on a window 
(31a, 31b and 31c) having a predetemnined winning line 
(L1, L2A, L2B, L3A and L3B) crossing over the symbol 
(m) of the respective reels (32A, 328 and 320) to define 
the symbols (m) on the winning line (LI , L2A, L2B, L3A 
and L3B) as a symbol combination. The reels (32A, 32B 
and 320) start rotating in the first direction (D1) in re- 
sponse to an operation of a start lever (42). The reels 
(32A, 328 and 320) independently stop rotating in re- 
sponse to respective operations of stop buttons (41a, 
41 b and 41c) to bring the symbol (m) of the correspond- 
ing reel (32A, 328 and 320) to a standstill on the winning 
line (LI. L2A, L2B, L3A and L3B) to obtain the symbol 
combination after all reels (32A, 328 and 320) are 
stopped rotating. The symbols are shifted in the first and 
second directions (D1 and D2) within a predetermined 
waiting time to change the symbol combination. 
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gamo result is determined. 

[0011] In accordance with a first aspect of the present 
invention, there is provided a game machine for allowing 
a player to play a game comprising: displaying means 
capable of displaying a plurality of predetermined sym- s 
bol arrangements each having various kinds of symbols 
arranged in a predetennined order; scrolling means for 
allowing the displaying means to display part of the sym- 
bols of the respective symbol arrahgements on a win- 
dow having a predetermined winning line crossing over io 
the symbol of the respective symbol arrangements to 
define the symbols positioned on the winning line as a 
symbol combination and to scroll the symbols of the 
symbol arrangements within the window In two different 
predetermined scroll directions Including first and sec- 
ond scroll directions; scroll starting means for allowing 
the scrolling means to start to scroll the symbols ot the 
symbol arrangements within the window in the first scroll 
direction in response to a predetermined start Instruc- 
tion; receiving means for receiving a plurality of stop in- 20 
structions corresponding to the plurality of symbol ar- 
rangements; scroll stopping means for allowing the 
scrolling means to independently stop scrolling the sym- 
bols of the symbol arrangements in response to the plu- 
rality of stop instructions, respectively, received by the 2s 
receiving means to bring the symbol of the correspond- 
ing symbol arrangements to a standstill on the winning 
line to obtain the symbol combination after all of the sym- 
bols are stopped scrolling; shifting means for allowing 
• the displaying means to shift the symbols of the symbol 3o 
an-angements in the first and second scroll directions 
within a predetenmined waiting time after the stop in- 
structions, respectively, are received by the receiving 
means to change the symbol combination; and evaluat- 
ing means for evaluating the symbol combination on the 3S 
basis of a predetermined winning combination for win- 
ning. 

[0012] In the above game machine, the symbols of 
each of the symbol arrangements may be aligned with 
a line substantially parallel with the first scroll direction, 40 
and the first scroll direction is opposite to the second 
scroll direction. Furthermore, the displaying means may 
include a plurality of rotatable cylindrical reels each pro- 
vided with the various kinds of symbols arranged on its 
outer surface at predetemnined Intewals. The reels may 45 
be axially aligned and independently rotatable about an 
axis in the first and second directions. 
[0013] In the above game machine, the shifting 
means may be operated to judge whether the symbol of 
each of the symbol arrangements positfoned on the win- 
ning line is shifted or not on the basis of a predetermined 
game condition. Moreover, the shifting means may be 
operated to determine the number of shifting symbols 
of each of the symbol arrangements for shifting the sym- 
bols In the second scroll direction on the basis of the ss 
predetermined game condition. Furthermore, the shift- 
ing means may be operated to determine the number of 
shifting symbols of each of the symbol arrangements for 



shifting the symbols in the first scroll direction on the 
basis of the number of symbols of each symbol arrange- 
ments for shifting the symbols In the second scroll di- 
rectbn. 

[0014] The above game machine may further com- 
prise inputting means for allowing the player to input the 
stop instructions to the game machine. 
[0015] The above game machine may further com- 
prise deciding means for previously deciding a plan of 
the result of the game. The shifting means may be op- 
erated to judge whether there is a chance to obtain the 
result of the game according to the plan decided by the 
deciding means within the waiting time or not, and to 
shift the symbol In the first and second scroll directions 
so that the result of the game accords to the plan decid- 
ed by the deciding means. Moreover, the plan decided 
by the deciding means may include a plan of the symbol 
connbinatlon for evaluating. The shifting means nnay be 
operated to judge whether the symbols of the symbol 
arrangement can be brought to a standstill on the win- 
ning line within the waiting time to obtain the symbol 
combination according to the plan decided by the decid- 
ing means or not, and to shift the symbol In the first and 
second scroll directions to change the symbol combina- 
tion in accordance with the plan decided by the deciding 
means when the judgment is made that the symbols of 
the symbol arrangement can be brought to a standstill 
on the winning line within the waiting time to obtain the 
symbol combination according to the plan decided by 
the deciding means. 

[0016] In accordance with a second aspect of the 
present invention, there is provided a method of control- 
ling a game machine for allowing a player to play a game 
comprising the steps of: 

(a) forming a plurality of predetermined symbol ar- 
rangements each having various kinds of symbols 
arranged in a predetennined order; 

(b) displaying part of the symbols of the respective 
symbol arrangements on a window having a prede- 
termined winning line crossing over the symbol of 
the respective symbol arrangements to define the 
symbols positioned on the winning line as a symbol 
combination; 

(c) scrolling the symbols of the symbol arrange- 
ments within the window In a first predetemnlned 
scroll direction in response to a predetermined start 

instruction; 

(d) receiving a plurality of stop tnstnjctions corre- 
sponding to the plurality of symbol arrangements; 

(e) stopping scrolling the symbols of the symbol ar- 
rangements in response to the plurality of the stop 
instructions, respectively, received in the step (d) to 
bring the symbols of the corresponding symbol ar- 
rangements to a standstill on the winning line; 

(f) obtaining the symbol combination after all of the 
symbol arrangements are stopped scrolling in the 
step (e); 
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the symbol arrangement can be brought to a standstill 
at the winning point within the waiting time to obtain the 
symbol according to the plan decided by the deciding 
means or not, and to shift the symbol in the second scroll 
direction to change the kind of the symbol In accordance 5 
with the plan decided by the deciding means when the 
judgment Is made that the symbol of the symbol ar- 
rangement can be brought to a standstill at the winning 
point within the waiting time to obtain the symbol accord- 
ing to the plan decided by the deciding means. io 
[0027] In accordance with a fourth aspect of the 
present invention, there is provided a method of control- 
ling a game machine for allowing a player to play a 
game, comprising the steps of: 

15 

(a) forming a predetermined symbol arrangement 
having various kinds of symbols arranged in a pre- 
determined order; 

(b) displaying part of the symbols of the symbol ar- 
rangement on a window; 20 

.. . (c) scrolling the symbols within the window in a first 
predetermined scroll direction In response to a pre- 
determined start instruction; 

(d) receiving a predetermined stop instruction; 

(e) stopping the scroll of the symbols in response 2S 
to the stop instruction received in the step (d) to 
bring one of the symbols to a standstill at a prede- 
termined winning point provided with the window; 

(f) shifting the symbol in the first scroll direction with- 
in a predetermined waiting time after the step (d); 30 

(g) shifting the symbol in a second predetermined 
scroll direction different from the first scroll direc- 
tion; 

(h) performing the steps (f) and (g) to change the 
kind of the symbol positioned at the winning point; 3S 
and 

(1) evaluating the kind of the symbol positioned at 
the winning point on the basis of a predetemrilned 
kind of symbol for winning. 

40 

[0028] In the above method, the symbols may be 
aligned with a line substantially parallel with the first 
scroll direction, and the second scroll direction is oppo- 
site to the first scroll direction. 

[0029] In the above method, the step (h) may have 4S 

the step of judging whether the symbol positioned at the 
winning point is shifted or not on the basis of a prede- 
termined game condition. The step (g) may have the 
step of determining the number of shifting symbols for 
shifting the symbols in the second scroll direction on the so 
basis of the predetermined game condition. Further- 
more, the step (f) may have the step of determining the 
number of shifting symbols for shifting the symbols in 
the first scroll direction on the basis of the number of 
shifting symbols for shifting the symbols in the second ss 
scroll direction in the step (g). 
[0030] The above method may further comprise the 
step of allowing the player to input the stop instruction 



to the game machine. 

[0031] The above method may further comprise the 
steps of: 

(j) deciding a plan of the result of the game; and 
(k) judging whether there is a chance to obtain the 
result of the game according to the plan decided in 
the step (j) within the waiting time or not; and 
(I) performing the step (1) so that the result of the 
game accords to the plan decided in the step (j). 

[0032] In the above method, the plan decided in the 
step (j) may include a plan of the kind of symbol for eval- 
uating. The step (k) may have the step of judging wheth- 
er the symbol of the symbol arrangement can be brought 
to a standstill at the winning point within the waiting time 
to obtain the symbol according to the plan decided in 
the step (j) or not. Moreover, the step (h) may have the 
step of perfonming the step (g) to change the kind of the 
symbol in accordance with the plan decided in the step 
(j) when the judgment is made in the step (k) that the 
symbol of the symbol arrangement can be brought to a 
standstill at the winning point within the waiting time to 
obtain the symbol according to the plan decided in the 
step (j). 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0033] The feature and advantages of the present in- 
vention will become more apparent from the following 
detailed description when considered in connection with 
the accompanying drawings, wherein: 

FIG. 1 is a perspective view of a first embodiment 
of the game machine according to the present in- 
vention; 

FIG, 2 is a perspective view of the reel unit provided 
for the game machine shown in FIG. 1; 
FIG. 3 is a front view of the symbol displaying area 
of the reel unit panel of the game machine shown 
in FIG. 1; 

FIG. 4 is a schematic front view of the reel unit panel 
of the game machine shown in FIG. 1; 
FIG. 5 is a schematic block diagram showing the 
configuration of the control unit of the game ma- 
chine shown in FIG. 1; 

FIG . 6 is a flowchart showing the flow of the process 
of controlling the game machine shown in FIG. 1; 
FIG. 7 is a flowchart showing the flow of the reel 
control process called by the step In the process 
shown In FIG. 6; 

FIG. 8 is a flowchart showing the flow of the payout 
process of the game machine shown in FIG. 1 ; 
FIG. 9 Is a flowchart showing the flow of a main rou- 
tine of the program executed by the microcomputer 
of the game machine shown in FIG. 1 ; 
FIG. 10 is a flowchart followed by the steps of the 
program shown in FIG. 9; 
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tions of the symbols in every direction, 
[0040] Tlie graphical symbol may be drawn by a dot 
pattern on the screen of the digital displaying unit and 
reproduced to shift the dot pattem in a predetermined 
direction to the forward position by a predetermined 
number of dots in response to every inten'upt signals. 
Thus, the graphical symbol can be moved in various dif- 
ferent directions crossed at various different angles. 
[0041] As shown in FIG. 4, the symbol displaying area 
31 has a plurality of prize-winning lines including: a cent- 
er winning line LI horizontally extending over the center 
of the windows 31a. 31b and 31c; a pair of upper and 
lower winning lines L2Aand L2B disposed on upper and 
lower sides of the center winning line LI and extending 
in parallel relationship with the center winning line LI; 
and a pair of cross winning lines L3A and L3B crossed 
at oblique angles other and traversing the prize-winning 
lines LI, L2A and L2B. Each of the prize-winning lines 
is thus designed to cross one symbol of each of the reels 
32A, 32B and 32C within the symbol displaying area 31 , 
thereby having three symbols positioned thereon in to- 
tal. The combination of three symbols positioned on 
each of the prize-winning lines is referred to as "three- 
symbols combination" herelnlater In another embodi- 
ment, the winning line may be replaced with a predeter- 
mined winning point. 

[0042] The slot machine 10 comprises an investing 
medal number indicating unit 21 for indicating the 
number of Investing medals for the present game by 
blinking. The investing medal number indicating unit 21 
has a plurality of lamps arranged on one side of the sym- 
bol displaying area 31 of the reel panel unit 12. The in- 
vesting medal number indicating unit 21 includes: a 
lamp 21a disposed on one end side of the center win- 
ning line LI for indicating that one medal is invested in 
betting for the present game in which the slot machine 
10 Is operated to evaluate a single three-symbols conv 
bination positioned on the center winning line LI; a pair 
of lamps 21b disposed on one end sides of the upper 
and lower winning lines L2A and L2B, respectively, for 
indicating that two medals are invested in betting for the 
present game In which the slot machine 10 Is operated 
to evaluate two three-symbols combinations positioned 
on the upper and lower winning lines L2Aand L2B, re- 
spectively, in addition to one three-symbols combination 
positioned on the center winning line LI; and a pair of 
lamps 21 c disposed on one end sides of the cross win- 
ning lines LdA and L3B, respectively, for indicating that 
three medals are invested in betting for the present 
game In which the slot machine 10 is operated to eval- 
uate five three-symbols combinations positioned on five 
prize-winning lines LI, L2A, L2B, L3A and L3B, respec- 
tively. 

[0043] AsshowninFIG. 1 , the slot machine lOfurther 
comprises a game condition indicating unit 22 has a plu- 
rality of game conditbn indicators an-anged on the other 
side of the symbol displaying area 31 of the reel panel 
unit 12 and indicating various game conditions in vari- 



ous game situatbns. The game condition indicators in- 
cludes: a medal insertion indicator 22a for indicating that 
the slot machine 10 is operating under the condition to 
enable the slot machine 10 to receive the medals there- 
s In; a game start indicator 22b for indicating that the slot 
machine 10 Is operating under the condition to enable 
the slot machine 10 to start rotating the reels; a prize 
winning indicator 22c for indicating that a prize is won 
in the present game; a waiting indicator 22d for Indrcat- 

10 ing that the slot machine 10 is operating under the un- 
ready condition; and a free game indicator 22e for indi- 
cating that the slot machine 10 is operating under the 
condition to play a free game. 
[0044] The slot machine 10 further comprises a dis- 

15 play unit 23, such as a Liquid Crystal Display unit (LCD), 
disposed under the reel panel unit 12 for displaying var- 
ious infomnation on the game, e.g., the number of credit 
medals, an expectation of the prize-winning, the number 
of prize-winning games, the number of pay-out medals, 

20 and so on. 

[0045] The operation unit 1 3 comprises: a plurality of 
stop buttons 41 a, 41 b and 41c an-anged under the LCD 
unit 23 for respectively operating the reels 32A, 32B and 
32C to stop rotating; a start lever 42 arranged on the left 

25 side of the stop buttons 41 a, 41 b and 41 c for operating 
all of the reels 32A, 326 and 32C to simultaneously start 
rotating; a plurality of medal investing buttons 43a, 43b 
and 43c arranged on the left side of the LCD unit 23 for 
allowing the player to respectively select one medal, two 

30 medals and three medals for investing in betting for the 
present game; a medal inlet slot 45 for allowing the play- 
er to insert the medals one by one by hand to the slot 
machine 10 therethrough; and a medal inlet port 46 for 
allowing the player to insert a lot of medals to a contain- 

35 er, not shown, in the slot machine. The container is ca- 
pable to storing therein a large number of medals in or- 
der to automatically invest the medals In betting by ex- 
tracting some medals therefrom. The operation unit 13 
further comprises a credit medal settlement button 47 

40 for allowing the player to request the slot machine 1 0 to 
pay the credit medals by extracting from a hopper 81, 
not shown in detailed. 

[0046] The game condition Indicating panel 14 is dis- 
posed on the top of the front panel 11 of the slot machine 

46 10 and has a lamp disposed behind the panel for indi- 
cating a plurality of different modes in which the slot ma- 
chine 10 operates. The game condition Indicating panel 
14 is operated to blink at a plurality of different prede- 
termined blinking inten^al patterns corresponding to the 

so different modes, respectively. The plurality of different 
modes may include a prize-winning play mode, a re- 
peatedly prize-winning play mode, an error mode, a 
play-out nrxxie. a prize-winning expecting mode, a med- 
al withdrawing mode, and so on. 

55 [0047] The dividend rate display panel 15 is posi- 
tioned under the game condition indicating panel 1 4 and 
designed to indicate information on the dividend rate for 
the game in the slot machine 10. For Instance, the in- 
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for example, four phases A, B, C and D. The phases A, 
B, C and D of the winding coll group are sequentially 
driven on in response to the motor driving pulse trans- 
mitted every predetermined step time (e.g., 1 .88msec) 
in a predetermined cyclic order, for instance^ the phases 
A and D are driven on, the phase A is then driven on, 
the phases A and B are then driven on, the phase B is 
then driven on, the phases B and C are then driven on, 
the phase C is then driven on, the phases C and D are 
then driven on, and the phase D is then driven on. In 
this sequence, each of the stepping motors 35A, 358 
and 35C can be repeatedly rotated at one step angle 
every step of driving one of the phases, thereby making 
it possible to cause the corresponding reel continuously 
rotate in a predetermined direction, for instance the first 
direction D1 . The reel may be rotated in a reverse direc- 
tion, e.g.. the second direction D2, by sequentially driv- 
ing the winding coil group In reverse cyclic order, i.e., 
the phases A and D, the phase D, the phases D and C, 
the phase C. the phases C and B, the phase B, the phas- 
es B and A, and the phase A. The microcomputer 54 is 
operated to control the motor driving circuit 71 to pro- 
duce the motor driving pulses In order to rotate the step- 
ping motor 35A, 35B and 36C, respectively The detailed 
description of this operation will be made later 
[0058] The rotation speed of the reel can be regulated 
by varying the pulse duration of the motor driving pulse. 
In case of the reel accelerating process, the motor driv- 
ing circuit 71 is firstly operated to output the motor driv- 
ing pulse for a first predetermined pulse duration, e.g., 
22.56msec (=1.88X12). The motor driving circuit 71 is 
then operated to output the motor driving pulse for a sec- 
ond predetermined pulse duration, e.g., 13.16msec 
(=1.88X7). After repeating to output this motor driving 
pulse predetermined times, the motor driving circuit 71 
is operated to repeatedly output the motor driving pulse 
for a third predetermined pulse duration, e.g., 9.40msec 
(=1.88X5) predetennined times. Thereafter, the motor 
driving pulse is repeatedly outputted for a fourth prede- 
tennined pulse duration. e.g., 3.76msec (1.88x2) pre- 
determined times before each reel is rotated at a con- 
stant speed. Consequently, the stepping motor can be 
driven to rotate at the constant speed, while the motor 
driving pulse is repeatedly outputted for a fifth predeter- 
mined pulse duration, e.g., 1.88msec. 
[0059] In case of the reel decelerating process, on the 
other hand, the pulse duration of the motor driving pulse 
is gradually increased in order to stop rotating the reel. 
[0060] The hopper driving circuit 72 is electrically con- 
nected to the hopper 81. The hopper driving circuit 72 
is designed to generate a hopper driving signal in re- 
sponse to a predetermined pay-out request signal trans- 
mitted from the microcomputer 54. The hopper driving 
signal is then outputted to the hopper 81 so that the med- 
als is paid out from the hopper 81 in response to the 
pay-out request signal. The display driving circuit 73 is 
electrically connected to the LCD unit 23 and designed 
to drive the LCD unit 23 to display the various informa- 



tion on the game, e.g., the number of credit medals, an 
expectation of prize-winning, the number of prize-win- 
ning, the number of pay-out medals, and so on. 
[0061] The audio outputting unit driving circuit 74 is 
5 electrically connected to an audio outputting unit, such 
as the speakers 1 9a and 1 9b. and designed to drive the 
speakers 19a and 19b. The Indicator driving circuit 75 
is electrically connected to a plurality of back lamps 83, 
which are provided in the inside of the housing 10a of 
10 the slot machine 1 0, for example, the lamps of the lamp 
units 33A, 338 and 33C, and the lamp of the game con- 
dition indicating panel 14. The Indicator driving circuit 
75 is designed to operate the baick lamps 83 to turn on 
and off or blink at predetermined inten/als according to 
15 the aforesaid conditions of the game. The reel stop sig- 
nal circuit 76 is electrically connected to the stop buttons 
41a, 41b and 41c. The reel stop signal circuit 76 is de- 
signed to generate a plurality of predetermined stop in- 
struction signals for stopping the rotations of the reels 
32 A, 32 B and 320 in response to. the operations of stop 
buttons 41a, 41b and 41c, respectively. The stop in- 
structkxi signals are then transmitted to the mbrocom- 
puter 54. The player may selectively operate the stop 
buttons 41 a, 41 b and 41 c so that the reels 32A, 328 and 
32C, respectively, stop rotating to bring the desired sym- 
bols to a standstill on a predetermined position, e.g., the 
effective prize-winning lines. The stop buttons 41a, 41b 
and 41c sen^e as scroll stopping means in cooperation 
with the reel stop signal circuit 76 to allow the microcom- 
puter 54 to generate the stop Instruction signals to in- 
struct the reels 32A, 32B and 320, respectively, to stop 
rotating. 

[0062] The reel position sensing circuit 77 is electri- 
cally connected to the reels 32A, 328 and 320 and de- 
signed to sense the position of each of the reels 32A, 
32B and 320 by calculating a rotary angle on the basis 
of a predetermined standard position. The reel position 
sensing circuit 77 is further designed to generate a pre- 
detenmined reset pulse, when each of the reels 32A. 
326 and 320 makes one rotation to transmit to the mi- 
crocomputer 54. 

[0063] The pay-out signal circuit 78 is electrically con- 
nected to a medal sensing unit 82 (not shown In detail) 
for sensing that the medal is paid out and outputting a 
medal sensing signal. The pay-out signal circuit 78 is 
designed to count the number of the pay-out medals In 
accordance with the medal sensing signal transmitted 
from the medal sensing unit 82, and then to output a 
pay-out completk>n signal to the microcomputer 54 
when the counted number of the pay-out medals ex- 
ceeds a predetermined number. 
[0064] The microcomputer 54 thus constructed can 
operate to control the operations of the circuits, actua- 
tors and units, e.g., the stepping tnoXoTs 35 A, 358 and 
350 and the display unit 23, in accordance with a pre- 
determined control program stored In the ROM 52 in co- 
operation with data stored in the ROM 52. and varbus 
informatbn including an operation informatton on the 



2S 



$0 



35 



40 



45 



SO 



19 EP 1003 138 A2 20 



swer in the step P4 is "YES", the step P4 proceeds to 
the step P10. At this time, alt of the reels should have 
been brought into a standstill already by the reel control 
process to make the three-symbols combinatbns cor- 
responding to the effective prize-winning lines displayed s 
on the symbol displaying area 31 . When the answer in 
the step P4 is "NO", the step P4 proceeds to the step P5. 
[0076] In the step P5, the control unit 50 is operated 
to judge whether any one of the stop instructions corre- 
sponding to the reels 32A, 32B and 32C is received from fo 
the reel stop signal circuit 76 or not. When the answer 
in the step P5 is "YES", the step P5 proceeds to the step 
P6. When the answer in the step P5 is "NO", the control 
is retumed from the step P5 to the step P3. 
[0077] In the step P6. the control unit 50 is operated is 
to judge whether there is a chance to obtain the result 
of the game according to the plan decided In the step 
P2 or not. 

[0078] More specifically, the judgment In the step P6 
is made whether the present game will end in failure or 20 
win on the basis of the kinds of symbols respective po- 
sitioned on the effective prize-winning lines when the 
corresponding reel is stopped rotating in response to the 
operated stop button. When the judgment is firstly made 
that the present game will win, the judgment Is further 25 
made whether the symbols, which will be positioned on 
the effective prize-winning line, can constitute the de- 
cided winning combination or not. 
[0079] In another embodiment, when the judgment is 
firstlymadethatthepresentgame will win, the judgment 30 
is further made whether each combination of two sym- 
bols, which has been positioned on each effective prize- 
winning line, can constitute the decided winning combi- 
nation or not. When the judgment is made that the com- 
bination of two symbols can constitute the decided win- 55 
ning combination, the judgment is further made whether 
a target symbol of the last rotating reel, which can con- 
stitute the decided winning combination in cooperation 
with the two symbols, can stand still on the effective 
prize-winning line or not. 40 
[0080] This means that the control unit 50 is operated 
to calculate the position of the target symbol of the last 
rotating reel to judge whether the target symbol of the 
last reel is positioned within a predetermined range or 
not. The predetermined range may be assumed to be a ^ 
predetermined niaximum number of shifting symbols, e. 
g., 4 columns, deviated from the position on the effective 
prize-winning line when the stop button is operated to 
stop the rotation of the last rotating reel. This means that 
the target symbol of the last reel can be posittoned on so 
the effective prize-winning line after forwardly proceed- 
ing to the predetermined number of shifting symbols. 
Probably, the predetermined range may be assumed to 
be a predetermined rotary angle of the reel correspond- 
ing the number of shifting symbols. ss 
[0081] In the step P7, the control unit 50 is operated 
to calculate the number of shifting symbols within the 
predetermined niaxnDum number of shifting symbols. 



The control unit 50 is further operated to calculate a first 
rotary angle at which the reel is rotated in the first direc- 
tion Di and a second rotary angle at which the reel is 
rotated in the second direction D2 on the basis of the 
number of the shifting symbols. In this embodiment, the 
second direction D2 is opposite to the first direction DI . 
In another embodiment, the first and second directions 
DI and 02 may cross at a predetermined angle, e.g., a 
right angle. The rotatbns at the first and second rotary 
angle will cause the target symbol of the reel to forwardly 
proceed to the predetemnined number of shifting sym- 
bols to stand stiil on the effective prize-winning line. 
[0082] In the following step P8, the control unit 50 is 
operated to allow the corresponding reel to start on the 
rotation stop operation by perfomning the reel control 
process and to rotate at the first rotary angle in the first 
direction 01 in order to shift the symbol of the reel before 
the rotation of the reel is completed. In the step P9, the 
control unit 50 Is operated to allow the corresponding 
reel to further rotate at the second rotary angle in the 
second direction 02 in order to shift the symbol of the 
reel. Namely, the target symbol of the reel Is slowly re- 
turned, if possible, to position at the effective prize-win- 
ning line. After the symbol is shifted In the first and sec- 
ond directions 01 and 02 in the steps P8 and P9, the 
symbol of the reel is shifted at the shifting number in the 
end. After stopping the reel, the step P9 proceeds to the 
step P10 wherein the control unit 50 is operated to judge 
whether all reels have been stopped already or not. 
When the answer in the step P1 0 is "YES", the step P10 
proceeds to the step P11 . When the answer in the step 
P10 is "NO", the control is returned from the step P10 
to the step P3. 

[0083] In another embodiment, when the number of 
the stationary reels, each of which has been stopped 
rotating already, exceeds to a predetermined number of 
reels, the steps P6 to P9 may be bypassed The only 
remaining rotating reels may be stopped to rotate in ac- 
cordance with the steps P6 to P9. 
[0084] As shown in FIG. 7, the reel control process, 
which Is called by the process of controlling the slot ma- 
chine 10 shown in FIG. 6, comprises the steps si to s4. 
In the step si, the control unit 50 is operated to decide 
the aforesaid pulse output duration for outputting each 
motor driving pulses and a count criterion according to 
a predetemiined motor driving table stored In the ROM 
52. The count criterion is used in the following step s3 
for waiting an interrupt to allow the motor driving circuit 
71 to output the motor driving pulses. As described 
above, the motor driving pulses are provkied for the 
stepping motors 35A, 35B and 35C, respectively. The 
description of the representative operation of one of the 
stepping motors 35A, 35B and 35C will be made herein- 
later. 

[0085] In the step s2, the control unit 50 Is operated 
to input, from the divider 57, the interrupt signal pulse 
which is obtained by dividing the base clock pulse trans- 
mitted from the clock generator 56 and to then count the 
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ths free game, the number of medals may be equal to 
that of the previous game. The step S1 02 then proceeds 
to the step S1 04. 

[0095] When the answer in the step SI 01 is "NO", the 
step S101 proceeds to the step S103 wherein the mi- 
crocomputer 64 is operated to wait for the insertion of 
the medals through the medal inlet port 45. More spe- 
cifically, when the player inserts one medal to the slot 
machine 10 through the medal inlet port 45, only the 
center winning line LI is made effective in betting. At 
this time, the investing medal number indicating unit 21 a 
is turned on, thereby allowing the player to recognize 
this line to be effective in betting. When the player in- 
serts two medals to the slot machine 10 through the 
medal inlet port 45, the upper and lower winning lines 
L2A and L2B are made effective in betting in addition 
to the center winning line LI. At this time, the Investing 
medal number indicating unit 21b as well as 21a are 
turned on, thereby allowing the player to recognize 
these lines to be effective in betting. When player inserts 
three medals to the slot machine 10 through the medal 
inlet port 45, all of the winning lines LI, L2A, L2B, L3A 
and L3B are made effective in betting. At this time, all 
of the investing medal number indicating units 21a, 21b 
and 21c are turned on, thereby allowing the player to 
recognize these lines to be effective in betting. 
[0096] In the step SI 03, the number of medals for bet- 
ting is limited to three medals in a normal game playing, 
while the numberof medals for betting is limited to one 
medal in a RB game playing. The microcomputer 54 is 
operated to perform another predetermined investing 
process of investing the inserted medals in betting for 
the present game. Then the step 3103 proceeds to the 
step 8104. 

[0097] In the step 81 04, the microcomputer 54 is op- 
erated to judge whether the start lever 42 is operated or 
not on the basis of the predetenmined input signal trans- 
mitted from the start switch 61 . When the answer in the 
step 8104 is "YES", the step 8104 proceeds to the step 
SI 05. The microcomputer 54 is operated to wait In the 
step 8104 until the player operates the start lever 42. 
[0098] In the step 8105, the microcomputer 54 is op- 
erated to sample a single random number for the oper- 
ation of drawing a lottery from the random number sam- 
pling circuit 59 as desalbed above. The sampled ran- 
dom number is temporarily stored in the RAM 53 In order 
to be used for decision on a plan of the result of the game 
in the later step SI 08. 

[0099] I n the step 81 06, the microcomputer 54 is op- 
erated to judge whether a predetennined waiting time is 
passed after starting the previous game or not. When 
the answer in the step 8106 is "YES", the step 8106 
proceeds to the step 8108. When the answer in the step 
8106 is "NO", the step S106 proceeds to the step 8107 
wherein the microcomputer 54 Is operated to wait until 
the predetermined waiting time, for example, 4.1msec, 
is passed after starting the previous game. The step 
SI 07 proceeds to the step S108, when the predeter- 



mined waiting time Is over. 

[0100] In the step 8108, the microcomputer 54 is op- 
erated to jook up the winning expectation table to find 
out the result of the present game in accordance with 
5 the random number stored in the RAM 53 in the step 
105. The predetermined winning expectation table is 
previously stored in the ROM 52 as described above. 
On the basis of the obtained result, the microcomputer 
54 is operated to have a plurality of predetermined flags 
10 respectively set or reset. These flags are temporarily 
stored in a predetermined winning request area in the 
RAM 53. In response to the set of the respective flags 
in the winning request area, a predetermined winning 
request signal corresponding to the set flag is generat- 
es ed. 

[0101] More specifically, the microcomputer 54 is op- 
erated to judge whether the sampled random number is 
Included within a predetermined prize-winning range of 
the winning expectation table or not. When the judgment 

20 is made that the sampled random number is included 
within the predetermined prize-winning range of the win- 
ning expectation table, the microcomputer 54 is then op- 
erated to set the corresponding flag to produce the win- 
ning request signal. When, on the other hand, the judg- 
es ment is made that the sampled random number is ex- 
cluded from the predetermined prize-winning range of 
the winning expectation table, the microcomputer 54 is 
then operated to reset the corresponding flag. 
[01 02] Referring to FIG. 13, there is shown an exam- 

30 pie of the winning request area A1 including six flags, 
for example, "failure" indicative that the game will be fail- 
ure, "bullet" indicative that the game will get the combi- 
nation of three bullet symbols, "bell" indicative that the 
game will get the combinatbn of three bell symbols. 

^ "free game" indicative that the game will get the free 
game, "RB" indicative that the game will get the RB 
game, and "BB" indicative that the game will get the BB 
game, when respective these flags are set to "1". Incase 
of FIG. 13, the bell flag is set to "1" wherein the game 

40 will be get the combination of three bell symbols. 
[0103] As described above, at the time of detecting 
the start operation in the step 8 104, the slot machine 
1 0 is operated to perform the reel rotating process when 
the start lever 42 is operated. The CPU 51 Is operated 

45 to output a predetemnined control signal, such as the 
motor driving pulse, to the motor driving circuit 71 In re- 
sponse to the predetermined start instruction signal 
transmitted from the start switch 61 by sensing the op- 
eration of the start lever 42. The motor driving circuit 71 

so is operated to drive the stepping motors 35 A, 35B and 
35C to have the reels 32A, 32B and 32C, respectively, 
rotated. 

[0104] The reel rotating process is performed by the 
microcomputer 54 in the following steps S109 to 8111 
ss in FIG. 9. In the step 81 09, the microcomputer 54 Is op- 
erated to perfomri a predetermined initialization process 
to start rotating the reels 32A, 32B and 32C. The step 
8109 proceeds to the step 8110 wherein the aforesaid 
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present game win a prize for BB game or not. When the 

answer In the step 1 29 Is "YES", the step SI 29 proceeds 
to the step S130. When the answer In the step 8129 is 
"NO*, the step S1 29 proceeds to the step 81 31 wherein 
the microcomputer 54 is operated to judge whether the s 
present game win a prize for RB game or not. When the 
answer in the step 1 31 is "YES", the step SI 31 proceeds 
to the step SI 32. When the answer in the step 8131 is 
"NO*, the step SI 31 proceeds to the step S133. In the 
steps SI 30 and 1 32, the microcomputer 54 is operated io 
to set predetermined BB and RB enable flags to "1 re- 
spectively. In response to the enabled BB and RB ena- 
ble flags, the microcomputer 54 Is operated to initialize 
various information on the BB and RB games in prede- 
termined data areas, thereby causing the slot machine 
10 can operate under the BB and RB game conditions, 
respectively The steps SI 27, SI 28, SI 30 and SI 32 
then proceed to the step SI 35. 
[0113) When the judgments In both of step SI 29 and 
SI 31 are made that no bonus game is gotten, the mi- 20 
crocomputer 54 is operated to judge whether the 
present game win a prize for the free game or not in the 
step SI 33. When the answer in the step 133 is "YES", 
the step SI 33 proceeds to the step SI 34 wherein the 
microcomputer 54 is operated to set a free game re- 2S 
quest flag. In response to the request made by setting 
the free game request flag, the microcomputer 54 is op- 
erated to request the automatically inventing medal for 
the free game. When the answer in the step 8133 is 
"NO", the step SI 33 proceeds to the step S1 35 wherein so 
the microcomputer 54 is operated to set a flag indicative 
that a single ganr»e routine is completed. 
[0114] Referring to FIG. 12 of the drawings, there Is 
shown a first example of the reel stopping process rou- 
tine of controlling to stop the rotation of the reels. As 3S 
shown in FIG. 1 2, the reel stopping process routine com- 
prises the steps 8151 to 8156. 
[0115] In the step 8 151 , the microcomputer 54 is op- 
erated to calculate the number of shifting symbols. The 
number of shifting symbols is detemiined on the basis 40 
of the various Inf onmation Including: the flags In the win- 
ning request area; the value read out from a predeter- 
mined refresh register (R-register) when each stop but- 
ton is operated; the present positions of the reels (or the 
positions 0I the target symbols) and so on. The number 4S 
of shifting symbols Is defined as the number of symbols 
which can be shifted to have the target symbol posi- 
tioned on the effective prize-winning line within a prede- 
termined time duration, e.g., 190msec, provided for in 
the present law, after detecting the stop operation for so 
the reel. In case when the symbols are shifted only in 
the first direction D1, the number of shifting symbols 
may be limited to four symbols. The R-register is de- 
signed to refresh data in the register cyclically varied 
from 0 to a predetermined value at high speed. ss 
[0116] In the following step S152, the microcomputer 
54 is operated to judge whether the target symbol for 
the winning combination can be stopped on the effective 



prize-winning line or not. This judgment is made on the 
basis of the flags in the winning request area, i.e., wheth- 
er any one of the flags including the three "bell" or "bul- 
let" symbols combination flag, the RB game flag, and 
the BB game flag are set or not. When the answer in the 
step SI 52 is "YES", the step S 1 52 proceeds to the step 
8153. When the answer in the step 8152 is "NO", the 
step S152 proceeds to the step S154. 
[0117] In the step S153. the microcomputer 54 Is op- 
erated to add a predetermined additional value, e.g., 
one, to the number of shifting symbols. In the following 
step SI 54, the microcomputer 54 is operated to perform 
the reel stopping process wherein the reel is rotated in 
the first direction D1 to shift the symbol of the reel on 
the basis of the number of shifting symbols obtained in 
the step SI 52 or SI 53. 

[0118] In the following step S155, the microcomputer 
54 Is operated to judge whether the addition of the 
number of shifting symbols Is performed in the step 
SI 53 or not. When the answer in the step S 1 55 is "YES", 
the step 81 55 proceeds to the step 81 56. When the an- 
swer in the step S1 55 is "NO", the control is returned to 
the main routine. In the step SI 56, the microcomputer 
54 is operated to perform the reel stopping process 
wherein the reel is rotated in the second direction D2 to 
shift the symbol of the reel on the basis of the predeter- 
mined additional value for adding the number of shifting 
symbols. After rotating the symbols in the first and sec^ 
ond directbns D1 and 02 in the steps S154 and 8156, 
the target symbol of the reel is brought to a standstill on 
the effective prize-winning line to decide the three-sym- 
bols combination. 

[0119] The description of the operation of the slot ma- 
chine 10 in accordance with the game program shown 
in FIGS. 9 to 12 will be made hereinlater. 
[01 20] The microcomputer 54 is operated to starts to 
execute the game program after performing the prede- 
tennined Initializing procedure as described above. 
When the player Inserts three medals into the slot ma- 
chine 10 through the medal inlet port 45, there Is no in- 
vesting request. The judgment is made in the step SI 01 , 
shown in FIG. 9, that there is no automatically investing 
request, therefore, the step SI 01 proceeds to the step 
8103 wherein all of the investing medal number indicat- 
ing units 21 a, 21 b and 21 c are lighted up and the invent- 
ing medal number Is set to three, i.e., ail of prize-winning 
lines are effective in betting. 

[0121] When the player operates the start lever 42, 
the step S104 proceeds to the step 8105 wherein a sin- 
gle random number for the operation of drawing a lottery 
is sampled from the random number sampling circuit 59 
and then the sampled random number is temporarily 
stored in the RAM 53. 

[0122] When 4.1 seconds have been passed after 
starting the previous game, the plan of the result of the 
present game is found out by looking up the winning ex- 
pectation table in accordance with the random number 
stored in the RAM 53 in the step SI 05. 
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game machine is repeatedly recalled. 
[0135] Referring to FIGS. 18(a) to 18(d). there is 
shown a timing chart of the above operation of the reels. 
In response to the operation of the start lever 42, the 
start instruction signal Is set to "1" as shown In FIG. 18 5 

(c) . When the edge of the risen start instruction signal 
is detected, the reels 32A, 32B and 32C being to for- 
wardly rotate in the first direction D1 as shown In FIG. 
1 B(a). When the stop button 41 c is operated to allow the 
reel stop signal circuit 76 to generate the stop instruction io 
signal corresponding to the reel 320, the edge of the 
stop instruction signal is detected as shown In FIG. 18 

(d) In response to this detection, the number of the shift- 
ing symbols is calculated and the judgment is made 
whether the backward rotation should be perfonmed or 
not When the judgment is made that the backward ro- 
tation should not be performed, the reel 32C is control- 
led to stop rotating in the first direction Dl to bring the 
target symbol to a standstill after the target symbol pass- 
es over the effective prize-winning line. 

[01 36] When the judgment is made that the backward 
rotation should be performed, the reel 320 Is controlled 
to stop rotating in the first direction D1 to bring the sym- 
bol to a standstill on the winning line after the symbol is 
shifted in the first direction Dl to the columns corre- 2S 
sponding to the number of the shifting symbols. In FIG. 
18(a), the controlling time duration T1 is variable in ac- 
cordance with the number of shifting symbols. The sum 
of the controlling time duration T1 and the over-run and 
stop operating time duration T2 is indicative of the pre- 30 
determined time duration for shifting the symbols, e.g., 
190msec. When a predetermined time, e.g.. one to sev- 
eral seconds, included in the over-run and stop operat- 
ing time duration T2 has been passed after stopping the 
forward rotation of the reel 320, the reel 320 Is control- 35 
led to slowly backwardly rotate, i.e., rotate in the second 
direction D2 to shift the target symbol back to one col- 
umn thereby causing the target symbol to position on 
the effective prize-winning line. 

[01 37] It will be understood from the aforementfoned 40 

description that the game machine according to the 
present invention has an advantage over the prior art In 
that the game machine can attract to the player because 
that the target symbol for winning combination Is re- 
turned from over-running positron to the effective prize- ^ 
winning line to win the present game, after the player 
considers that the player fails in the winning in the 
present game. Accordingly, the player can maintain a 
high expectation of winning until all reels are completely 
stopped rotating. The game machine can therefore 5o 
greatly excite thie player just before the game resuH is 
determined. 

[01 38] Furthermore, the player having the enormous 
skill can enjoy the game because that the reel stopping 
process can be performed under various conditions de- ss 
termined on the basis of the operations of the player to 
bring the game to win a big prize in the game machine 
according to the present invention. 



[01 39] Referring now to FIG. 1 9 of the drawings, there 
is shown a second embodiment of the reel stop routine 
according to the present invention. In the second em- 
bodiment, the slot machine may comprise the same 
constitutional elements as those of the first embodiment 
except this reel stop routine stored in the ROM 52 and 
executed by the microcomputer 54. 
[01 40] In the step S251 , the microcomputer 54 is op- 
erated to calculate the number of shifting symbols. The 
number of shifting symbols is determined on the basis 
of the various information including: the flags In the win- 
ning request area; the value read out from a predeter- 
mined R-register when each stop button is operated; the 
present positions of the reels (or the positions of the tar- 
get symbols) and so on. The number of shifting symbols 
is defined as the number of symbols which can be shift- 
ed to have the target symbol positioned on the effective 
prize-wlnning line within a predetermined time duration, 
e.g., 1 90msec, provided for in the present law, after de- 
tecting the stop operation for the reel. In case when the 
symbols are shifted only In the first direction Dl, the 
number of shifting symbols may be limited to four sym- 
bols. The R-register is designed to refresh data in the 
register cyclically varied from 0 to a predetermined value 
at high speed. 

[01 41] In the following step S252, the microcomputer 
54 is operated to judge whether the target symbol for 
the winning combination can be stopped on the effective 
prize-winning line or not. This judgment is made on the 
basis of the flags in the winning request area, i.e., wheth- 
er any one of the flags Including the three "bell" or "bul- 
let" symbols comblnatbn flag, and the bonus flags hav- 
ing the RB game flag and the BB game flag, are set or 
not. When the answer In the step S252 Is "YES", the 
step S252 proceeds to the step S253. When the answer 
in the step S252 is "NO", the step S252 proceeds to the 
step S256. 

[0142] In the step S253. the microcomputer 54 is op- 
erated to judge whether the bonus flag is set or not. 
When the judgment Is made that the bonus flag is set, 
the step S253 proceeds to the step S254 wherein the 
microcomputer 54 is operated to add a predetermined 
additional value, e.g., two, to the number of shifting sym- 
bols. When, on the other hand, the judgment is nf^de 
that the bonus flag is reset, the step S253 proceeds to 
the step S255 wherein the microcomputer 54 Is operat- 
ed to add a predetermined additional value, e.g., one, 
to the number of shifting symbols. The steps S254 and 
S255 proceed to the step S256 wherein the microcom- 
puter 54 Is operated to perform the reel stopping proc- 
ess wherein the reel Is rotated in the first direction Dl 
to shift the symbol of the reel on the basis of the number 
of shifting symbols obtained in the step S251, S254 or 
S255. The reel Is thus controlled In the step S256 to shift 
the target symbol to the positbn proceeding over the 
effective prize-winning line to one or two columns 
ahead. 

[0143] In the following step S257, the microcomputer 
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ing over the effective prize-winning line to one or two 
columns ahead. 

[01 52] In the following step S357, the microcomputer 
54 is operated to judge whether the addition of the 
number of shifting symbols is performed in the step 5 

5355 or not. When the answer in the step S357 is "YES", 
the step S357 proceeds to the step S358, When the an- 
swer In the step S357 is "NO", the control is returned to 
the main routine. In the step S358, the microcomputer 

54 is operated to perform the reel stopping process io 
wherein the reel Is rotated In the second direction D2 to 
shift the symbol of the reel on the basis of the number 
of additional shifting symbols. After rotating the symbols 
in the first and second directions D1 and D2 in the steps 

5356 and S358, the symbol of the reel Is brought to a fs 
standstill on the effective prize-winning line to decide the 
three-symbols combination. 

[0153] The slot machine 1 0 thus constructed can at- 
tract to the player because that the target symbol for 
winning combination is returned from over-running po^ 20 
sition to the effective prize-winning line to win the 
present game, after the player considers that the player 
fails in the winning in the present game. Accordingly the 
player can maintain a high expectation of winning until 
all reels are completely stopped rotating. The slot ma- 
chine 10 can therefore greatly excite the player just be- 
fore the game result Is determined. 
[0154] Furthermore, the player having the enormous 
skill can enjoy the game because that the reel stopping 
process can be performed under various conditions de- 30 
termined on the basis of the operations of the player to 
bring the game to win a big prize In the game machine 
according to the present invention. 
[0155] In the aforesaid embodiments, the game ma- 
chine according to the present invention is exemplified 3S 
in the slot machine. In another embodiment, the game 
machine according to the present Invention may be an- 
other game machine including a ball shooting game ma- 
chine, such as a pachinko, or a video game, which has 
functions of the game machine according to the present 40 
invention. 

[01 56] I n the above embodiments, the predetermined 
program may be written by an appropriate programming 
language. Then a plurality of the program files and data 
files are converted to an execute format and stored in a 4S 
nonvolatile storage device, such as PROM (program- 
mable readonly memory), EPROM (erasable program- 
mable read only-memory), EEPROM (electrically eras- 
able and programmable ROM), CD-ROM, DVD-ROM 
and so on. In this embodiment, the ROM 52 may be so 
mounted on a circuit board, not shown, in the control 
unit 50. The ROM 52 can be removed from the circuit 
board, thereby making it possible to modify the program 
and data stored in the ROM 62 with ease. Preferably, 
the circuit board may be also removed from the control ss 
unit 50 to be able to modify and repair the circuit board. 
Alternatively, the program and data stored in the 
EPROM may be modified and repaired from the host 



computer by remote operation. 
[0157] It will be apparent to those skilled in the art and 
it is contemplated that variatbns and/or changes in the 
embodiments illustrated and described herein may be 
without departure from the present invention. Accord- 
ingly, it is intended that the foregoing description is illus- 
trative only, not limiting, and that thetrue spirit and scope 
of the present Invention will be determined by the ap- 
pended claims. 



Claims 

1. A game machine (10) for allowing a player to play 
a game comprising: 

displaying means (12) capable of displaying a 
plurality of predetermined symbol arrange- 
ments each having various kinds of symbols 
(m) arranged in a predetermined order; 
scrolling means (35A, 35B, 35C, 71 , 77, 51 and 
54) for allowing said displaying means (12) to 
display part of said symbols (m) of said respec- 
tive symbol arrangements on a window (31a, 
31b and 31c) having a predetermined winning 
line (LI, L2A, L2B, L3Aand L3B) crossing over 
said symbol of said respective symbol arrange- 
ments to define said symbols (m) positioned on 
said winning line (LI, L2A. L2B, L3A and L3B) 
as a symbol combination and to scroll said synrr- 
bols (m) of said symbol arrangements within 
said window (3 la, 31 b and 31c) In two different 
predetermined scroll directions including first 
and second scroll directions (D1 and D2); 
scroll starting means (42 and 61) for allowing 
said scrolling means (35A, 35B. 35C, 71, 77, 
51 and 54) to start to scroll said symbols (m) of 
said symbol arrangements within said window 
(31 a, 31 b and 31 c) in said first scroll direction 
(D 1) in response to a predetermined start In- 
struction; 

receiving means (41a, 41 b, 41c. and 76) for re- 
ceiving a plurality of stop Instructions corre- 
sponding to said plurality of symbol arrange- 
ments; 

scroll stopping means (35A, 35B, 35C, 71, 77, 
51 and 54) for allowing said scrolling means 
(35A, 36B, 35C, 71 , 77, 51 and 54) to independ- 
ently stop scrolling said symbols (m) of said 
symbol arrangements in response to said plu- 
rality of stop instructions, respectively, received 
by said receiving means (41a, 41b, 41c. and 
76) to bring the symbol of said corresponding 
symbol arrangements to a standstill on said 
winning line (L1 , L2A, L2B, L3A and L3B) to ob- 
tain said symbol combination after all of said 
symbols are stopped scrolling; 
shifting means (35A, 358, 35C, 71, 77. 51 and 
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(e) stopping scrolling said symbols (m) of said 
symbol arrangements in response to said plu- 
rality of said stop instructions, respectively, re- 
ceived In the step (d) to bring the symbols of 
said corresponding symbol arrangements to a s 
standstill on said winning line (L1, L2A, L2B, 
L3A and L3B); 

(f) obtaining said symbol combination after all 
of said symbol arrangements are stopped 
scrolling in the step (e); 

(g) shifting said symbols (m) of said symbol ar- 
rangements in said first scroll direction (D1) 
within a predetermined watting time after the 
step (d); 

(h) shifting said symbols (m) of said symbol ar- is 
rangements In a second predetermined scroll 
direction (D2) different from said first scroll di- 
rection (Dl) within said waiting time; 

(I) perfomning the steps (g) and (h) to change 
said symbol combination; and 
(j) evaluating said symbol combination on the 
basis of a predetennined winning combination 
for winning. 

11. The method as set forth in claim 10, in which said 
symbols (m) of each of said symbol arrangements 
are aligned with a line substantially parallel with said 
first scroll direction (Dl), and said first scroll direc- 
tion (Dl) is opposite to said second scroll direction 
(D2). 30 

12. The method as set forth In claim 10. in which the 
step (1) has the step of judging whether the symbol 
of each of said symbol arrangements positioned on 
said winning line (LI, L2A. L2B, L3A and L3B) is 3S 
shifted or not on the basis of a predetennined game 
condition. 

13. The method as set forth in claim 12, in which the 
step (h) has the step of detenmining the number of 40 
shifting symbols of each of said symbol arrange- 
ments for shifting said symbols (m) in said second 
scroll direction (D2) on the basis of said predeter- 
mined game condition. 

4S 

14. The method as set forth in claim 13, In which the 
step (g) has the step of determining the number of 
shifting symbols of each of said symbol arrange- 
ments for shifting said symbols (m) in said first scroll 
direction (Dl ) on the basis of said number of sym- so 
bols of each symbol arrangements for shifting said 
symbols (m) in said second scroll directbn (D2) in 

the step (h). 

15. The method as set forth in claim 10, further com- ss 
prising the step of allowing said player to input said 
stop instructions to said game machine (10). 



16. The method as set forth In claim 10. further com- 
prising the steps of: 

(k) deciding a plan of the result of said game; 
(I) judging whether there is a chance to obtain 
the result of said game according to said plan 
decided in the step (k) within saki waiting time 
or not; and 

(m) performing the step (i) so that the result of 
said game accords to said plan decided in the 
step (k). 

17. The method as set forth in claim 16, In which said 
plan decided in the step (k) includes a plan of said 
symbol combination for evaluating, the step (1 ) hav- 
ing the step of judging whether the symbols of said 
symbol arrangement can be brought to a standstill 
on said winning line (LI. L2A, L2B. L3A and L3B) 
within said waiting time to obtain said symbol com- 
bination according to said plan decided In the step 
(k) or not. and the step (i) having the step of per- 
forming the step (h) to change said symbol combi- 
nation in accordance with said plan decided in the 
step (k) when the judgment is made in the step (1) 
that the symbols of said symbol arrangement can 
be brought to a standstill on said winning line (LI, 
L2A, L2B, L3A and L3B) within said waiting time to 
obtain said symbol combination according to said 
plan decided in the step (k). 

18. A game machine (10) for allowing a player to play 
a game comprising: 

displaying means (12) capable of displaying a 
predetermined symbol arrangement having 
various kinds of symbols (m) arranged in a pre- 
determined order; 

scrolling means (35A, 35B, 35C, 71 , 77, 51 and 
54) for allowing said displaying means (12) to 
display part of said synnbols (m) of sakJ symbol 
arrangement on a window (31a, 31b and 31c) 
having a predetermined winning point and to 
scroll said symbols within said window (31a, 
31b and 31c) in a first predetermined scroll di- 
rection (Dl); 

scroll starting means (42 and 61) for allowing 
said scrolling means (35A, 358, 35C, 71. 77, 
51 and 54) to start to scroll said symbols (m) 
within said window (31a, 31b and 31c) in said 
first scroll direction (Dl) in response to a pre- 
determined start instruction; 
receiving means (41a, 41 b, 41c, and 76) for re- 
ceiving a predetennined stop instructk>n; 
scroll stopping means (35A, 35B, 35C, 71, 77, 
51 and 54) for allowing said scrolling means 
(35A, 35B. 35C, 71, 77, 51 and 54) to stop 
scrolling said symbols (m) in response to said 
stop Instruction received by sakJ receiving 
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symbols (m) are aligned with a line substantially 
parallel with said first scroll direction (D1 ), and said 
second scroll direction (D2) is opposite to said first 
scroll direction (D1). 

5 

28. The method as set forth in claim 26, in which the 
step (h) has the step of judging whether said symbol 
positioned at said winning point is shifted or not on 
the basis of a predetermined game condition. 

10 

29. The method as set forth in claim 28, in which the 
step (g) has the step of determining the number of 
shifting symbols for shifting said symbols (m) in said 
second scroll direction (D2) on the basis of said pre- 
determined game condition. i^ 

30. The method as set forth in claim 29, in which the 
step (f) has the step of determining the number of 
shifting symbols for shifting said symbols (m) In said 
first scroll direction (D1) on the basis of said number 20 
of shifting symbols for shifting said symbols (m) in 
said second scroll direction (D2) in the step (g). 

31. The method as set forth in claim 26, further com- 
prising the step of allowing said player to input said ^5 
stop instruction to said game machine (10). 

32. The method as set forth In claim 26, further conn- 
prising the steps of: 

30 

(j) deciding a plan of the result of said game; 
and 

(k) judging whether there is a chance to obtain 
the result of said game according to said plan 
decided In the step (j) within said waiting time 3S 
or not; and 

(I) performing the step (i) so that the result of 
said game accords to said plan decided in the 
step (j). 

40 

33. The method as set forth in claim 32, in which said 
plan decided in the step (j) includes a plan of said 
kind of symbol for evaluating, the step (k) has the 
step of judging whether the symbol of said symbol 
arrangement can be brought to a standstill at said 4$ 
winning point within said waiting time to obtain said 
symbol according to said plan decided In the step 

(i) or not, and the step (h) having the step of per- 
forming the step (g) to change the kind of said synn- 
bol in accordance with said plan decided In the step so 
(j) when the judgment is made in the step (k) that 
the symbol of said symbol an'angement can be 
brought to a standstill at said winning point within 
said waiting time to obtain said symbol according to 
said plan decided in the step (j). ss 
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(54) Game machine and method of controlling the same 

(57) A game machine (10) comprises a plurality of 

cylindrical reels (32A, 32B and 32C) each provided with 
various kinds of symbols (m) on its outer surface. The 
reels (32A, 32B and 32C) are axlaily aligned and Inde- 
pendently rotatable about an axis (34) in first and sec- 
ond directions (D1 and D2). Part of symbols (m) of the 
reels (32A, 32B and 320) are displayed on a window 
(31a, 31b and 31c) having a predetermined winning line . 
(LI , L2A, L2B, L3A and L3B) crossing over the symbol W 
(m) of the respective reels .(32A, 32B and 320) to define ^ 
the symbols (m) on the winning line (L1 , L2A, L2B, L3A 
and L3B) as a symbol combination. The reels (32A, 32B 
and 32C) start rotating in the first direction (D1) in re- 
sponse to an operation of a start lever (42). The reels 
(32A, 32B and 320) independently stop rotating in re- 
sponse to respective operations of stop buttons (41a, 
41 b and 41 c) to bring the symbol (m) of the con^espond- 
ing reel (32A, 32B and 320) to a standstill on the winning 
line (L1 , L2A, L2B, L3A and L3B) to obtain the symbol 
combination after all reels (32A, 32B and 320) are 
stopped rotating. The symbols are shifted in the first and 
second directions (D1 and D2) within a predetemiined 
waiting time to change the symbol combination. 
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